
posterior to the mul-longth of the bone. Anterolateral ly the pariet al 

sutures with the pofctfrontal in a postt ro late rally slanted suture. 1'or.tero- 

laterally, the suture with the supratemporal is more or less parallel to 

the midline on the right side of the sUill and posteromedial ly slanted on 

the left side of the skull. The posterior border of the parietal is also 

different on either side of the midline. On the right it is almost straight 

and transverse while on the left medially it projects into the postparietal 

and lateral to this rounded projection it is almost straight and transverse, 

-n that the posterior limit of the parietal forms a rough point.

The su?rt<temporal: The anterior limit of the suj.ratemporal forms medially 

an almost straight transverse suture with the prefrontal and laterally o 

posterolaterally direct id sinuous suture with the postorbital. Medially 

on the left side of the skull the supratemporal sutures with the parietal 

in a posteromedial1y directed suture. Laterally the supratemporal sutures 

pert; with the squamosal in a sinuous suture almost parallel to the midline. 

The posterior limit of the supratemporal medially is a curved suture with 

the postparietal, while laterally the suture with the tabular is straight 

and then turns suddenly posteriorly so that the supratemporal forms a sharp 

point between the tabular and postparietal.

The squamosal: Anterolaterally the squamosal meets the jugal in a curved 

postcrolaterally directed suture. Anteromedially the squamosal sutures with 

the postorbital in a sinuous anteromedially directed suture no that 

anteriorly the squamosal has a finger-like projection between the jugal anJ 

postorbital. Anteromedially the squamosal meets the supratemporal .r. a 

sinuous suture almost parallel to the midline. Posteromedial ly the squamosal 

meets the tabular In an almost straight suture also parallel to the midline 

on the right and curved on the left. The lateral limits ol the squamosal 

are not preserved, '.-he squamosal forms most of the dorsolateral border o. 

the skull then turns through 90° to form a large occipital flange vl.os, 

lateral edge forms the dorsolateral wall ol the otic recess. In occ.p.tal 

view the ventral edge of the squamosal meets the occipital flange of the 

quadratojugal (which is not seen on the skull roof) in a straight almost

transverse suture.

The postparietal: Anteriorly the postparietal sutures lateral v 

supratemporal in a posferolaterally slanted suture and medially on he e ^

side of the skull in a posteromedial, slanted suture. On t o r.ght e f

1 c n m *  fn have pushed the parietal anterioi ly so 

the skul 1 , the postparietal stems to 1
„ , than the left postparietal. The medial linui of th.

that it appears larger tnan tn* 1
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postparietal lies on the mid line of the skull. The lateral suture with the 

tabular is almost straight and parallel to the midline. The postparietal 

forms the posterior border of the skull table and then turns through 90° 

to form an occipital flange which ventralJy sutures with the vertical flange, 

of the exoccipital. Seen posteriorly, the ventromedial limits of the pot;t- 

parictals form the roof of a transversely elongate opening that probably 

ho u s e d  a cartilaginous suprr.;.* cipital. The ventrolateral edge of the post- 

parietal in occipital view forms the medial border of the post temporal 

fenestra. Dorsolaterally, the postparietal sutures with the occipital 

flange of the tabular in a straight, dorsolaterally slanted suture.

The tabular: The tabular forms a slightly curved suture anteriorly with 

the supratemporal. Medially it meets the postparietal in a straight suture 

parallel to the mid lino. The lateral suture with the squamosal is also 

straight and parallel to the midline on the right. The tabular forms part 

of the posterior border of the skull table, then turns through 90 to form 

an occipital flange which joins with the dorsolateral flange of the 

exoccipital, in an interdigitated angled suture. Ventromedially, the 

tabular forms the lateral and dorsal borders of the posttemporal fenestra. 

Ventrolaterally the tabular forms the dorsolateral corner of the otic 

recess. Feen P' cteriorly, the tabular meets the squamosal in a straight 

dorsolaterally slanted suture.

The exoccipital: Seen posteriorly, each exoccipital forms a rounded 

condyle from which two thick processes rise dorsally and one tlunner 

process laterally. The exoccipital condyles project 5cm beyond the edge of 

the skull table. Anterolateral to the condyle is a large foramen for the 

exit of theXtb nerve and just posterolateral to this is a second smaller 

foramen for the exit of the XITth nerve. The ventromedial limit of the skull 

is formed by a flange of the exoccipital which meets between the condyles.

The medial parts of this flange arc not preserved. The vertical postparietal 

process of the exoccipital has two medial extensions, the larger dorsal 

one, the processus lame!losu* evidently underlay a cartilaginous supra- 

occipital. The”* ven t r al p r o c s s ,  t hr JflecfMW, which is a small,

► • j ., the space presumably occupied by the cart i la

sharp projection, overlies m i  sp«i‘ i

. • • -,,i -rhttc the true foramen magnum is smaller and narrovvr 

ginous basioccipital. Thus trie iru< . . .

th,n the dorsal opening with it. Ion* axis transverse to the mdl.ne. The 

ventral border of the post-temporal fene.tra i. f o r w d  hv the exoccip.t, . 

th* dorsal suture of the e x o c c i p i t a l  with the pc.tparictal a.nuoua an 

almost transverse. Doraolaterally the e x o c c i p i t a l  « « .  the tabular to a



r
s u t u r e  whi ch lias an acut • angle halfway along : ts length. The dorsolateral 

limit of the exoccipital forms the ventromedial border of the otic recess. 

The lateral process of the exoccipital meets the pterygoid in a dorso­

lateral ly directed suture.

In palatal view each exoccipital forms a rounded condyle, posteriorly 

and extends anterolateral]y to suture with the pterygoid ir: an interti igi- 

tating posterolaterally directed suture. Its medial suture with the body 

of the parasphenoid is curved and interdigitated.

3. 2.4.2 The Sculpt ure

The surf a ’.e sculpture is exceptionally well preserved, consisting of 

round or rectangular pits in the centres of ossification from which ridges 

and grooves radiate outward. Along some of the longer grooves cross struts 

have formed. A striking feature of the sculpture occurs on the post- 

parietal s and parietals where the sculpture pattern forms two triangles 

with their bases on the nidiine and the apices extending laterally towards 

the quadrates. The anterior angle of each triangle extends into the 

parietal and fades before reaching the parietal foramen. This pattern is 

different from that of Hadrokkosaurus jhrvlji (Welles and l.stes 1%9), 

where the sculpture pattern is also triangular and extends to the raid m e  

of the frontal s. However, both patterns include the centres of the post-

pari etals.

3. 2.T . 3 T_be_ lateral lino System 

The lateral line system conforms to Watson's (1956) illustration of 

B. hrownt for on, detail: within the left pnstfronul three s e n a t e

canals arc visibl an.) not two. The new canal is almost parallel to the 

midline, extending from just behind the anterior one-third of tho poat- 

frental and fadin just anterior to the posterior aotu.e of that bone. It 

lies between the temporal and the supraorbital canal.

The Supraorbital Canal This canal f o r *  an hoor-glass pattern in the 

cent re of t h e ^ l V .  Poster!,,ly each «ro >ve enters .he anterol atera.

corner, of the parietals. From this point .he Sroove curves late.all,

r , 1 ti then swines medially into too fion ai* 

passing through the postfrontal. *

i r .-w fr-r.ni il the groove changes direction and 

Halfway along the length of tin frontal u

■ - from the frontal at its anterolateral corn*,

curves laterally again to o  t . v .

i.ifi illv into the prefrontal, where antetioi y 

The groove then continues latci- y

, t; to exit the prefront :tl at i r •<

it changes direction again, curving m <■
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anterior suture. The groove continues into the nasal following the curve 

of thenaris, it fades at the medi;,l border of thenar is.

The Tenioof1.! Cnnal The temporal canal issues from the post orbital and 

circles the orbit anteriorly giving off a posteriorly directed branch 

crosses the postorbital r‘_ its posteromedial corner, and passes into 

the supratemporal and enters the tabular midway along the suture. The 

canal which passes into the postfrontal sends off another branch 

swings posteriorly to enter the anterolateral corner of the supra- 

temporal where it stops. Also from the postorbital a lateral branch extends 

onto the jugal where it turns posteriorly and extends .ilon>- the lateral 

part of the squaimsal.

3, 2. h. A )'h Palate 

Unless otherwise tated the left bide of the .skull is described, lhe 

antero-lateral borders of the palate are not preserved. Further preparation 

has revealed detail of the palate not previously described, A striking 

feature is th< presence of a large foramen situated in the rent re of th? 

vomer on the m: ! 'ne. 'i ne position of this for.-men seems to correspond to 

the cartilaginous area in j^l'^oVJ-.osatn^v^bjijad^ (V lies ami Kstes I9(>v). In 

Batrachosuchu? uat -onl (Houghton 192 5) a depression in the votner is

indicated by W U o a  (1956) « VfelJ : ' ; *>. but t M -  • .

is more posterior than the forar.on found in li. b r o v . V h i s  foran'on 

probably house. glaiH. It is roughly triangular with the apex pointing

'

The matrix has not been removed from the subttmporal vacuities, due 

to the delicacy of the . rrounding bones and the overlying skull roof.

. . .. vometi ate not p t t m v M U  In

• ■ ■ • , a t*rg« i" ' next to a tusk depression

is present. Posterolateral to the tusk the suture with the palatine is 

interrupted !:y th. cnoann. Th. font. the ,ntcro™.di.l border of the

ehoanr.. From the po.te,o*-.l<nl corner of the choana the . „ C « .  vith the 

palatine riant, p o « c w < w * i a l l y  to the anterolateral corner of the m t e r -  

pterypoid vacuity. A vomerine foramen lie., in the centre of the vomers a. 

described above. The posterior ends of .he vome.s project on e.ther side

, i. •, T ,-o of the parasphennid. There is no depression in

of the c.ultr\'ofm ptocces oi e u  i i

i .. .mt-cnnl but the * wo elements blend 

this area as in /•>tracho ntie]w»ja£52!lL»

smoothly together,

. r limits of t!u’ palatine are not preserved.

The palatine The most anterior liuits oi i



Anteromedially, an anterolaterally directed suture with the vcr.er leads 

off the anterolateral corner of the choana. The palatine forms the postero­

lateral border of the choana. Posteromedially, the suture with the vome 

extends from the posteromedial corner of the choana to the anlerorredial 

corner of the interpterygoid vacuity. Posterolateral to the choana is a 

large tusk adjoining a broken tusk base. Posterolateral to the pair of tusks 

the sinuous anterolaterally directed suture with the ectopterygoid is 

visible extending to the anterolateral corner of the inter pterygoid 

vacuity. The palatine forms most of the anterior border of the inter­

pterygoid vacuity.

The ectoptervgoid The anterolateral limits of the ectopterygoid are not 

preserved. The ectopterygoid sutures with the palatine anteromedially in 

a sinuous anterolaterally directed suture. Posteromedially the ectoptery­

goid borders the anterolateral corner of the interpterygoid vacuity. Two 

teeth (tusks) smaller than the vomerine and palatine tusks are present 

just lateral to the anterolateral corner of the interpterygoid vacuity. 

Posteriorly, an interdigitated almost straight transverse suture with the 

pterygoid enters the anterolateral border of the interpterygcid vacuity

The parasnhenoid The parasphenoid form s a large polygonal body under­

lying the exoccipitals posteriorly and the pterygoids laterally. The bo<.y 

is smooth and slightly concave. Two grooves following the lateral margins 

of the cultriform process extend into the body, ar th. centre of which is a 

very shallow transverse depression which is probably homologous with the 

crista muscularis of the capitosaurs- The cultriform process is broad and 

flat. It narrows from 4.2ems at its bnae to 1.9cms almost halfway along 

ts length. The process then broadens to 2.5cws at its antcrolatera, 

sutures with the vomers. Anteriorly the cultriform process forms a point 

in the tnidline from which the anterolateral sutures slant backwards m  a 

posterolateral direction. The parasphenoid does not extend to the 

posterior lii.it of the skull as it does in Batrachosuchu ̂  tjpni., but 

leaves a gap of 1cm from this border. The quadrate is missing.

The Pterygoid The pterygoid displays the typical condition found in the

brachyopid,'in that the l.c.r.l edge of the palatine flange turns through

90° forming the vortical inner wall of the .ubtcpor.l vacuity. In palatal

view, the body of the pterygoid haa an interdigitated il-glitly cu

suture with the body of th.- parasphenoid. PoMcrol.it e-al 1/. thi p. r...

. . . .  „ atraipht posterolaterally directed

sutures with the exoccipital in an alt. ’

suture. The quadrate ramus of the pterygoid is expanded so that the
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posterolateral corner of! the vertical flange lies 1 .2cuis posterior to the 

edge of the palatal portion.

In occipital view the pterygoid sutures medially with the exoccipital 

in a dorsolaterally slanted suture. In then extends laterally forming 

the ventral border of the otic recess before turning vertically. A part 

of the parotic plate of the pterygoid is visible on ti.c dorsolateral 

surface of the pterygoid (as in Hatrachnsuches watsoni, illustrated by 

Watson, 1956).

The Choanae The right choana measures 1.8cms at its narrowest breadth 

by 2.6cms at its long axis. The anterior limits of the left choana are not 

preserved and the shape seems to be distorted. The right choana has its 

long axis transverse to the midline.

The li.terpteryroid vacuity The interpterygoid vacuity has its greatest 

width along its anterior border. The right measures 6 .icms at its anterior 

border by lOcms; the left measures 5.6cms at its anterior border by lGcns, 

this discrepancy being due to distortion.

The Subterrporal vacuity The subtemporal vacuity :s obscured by matrix 

which if removed may endanger the skull oof. Its inner border is formed 

by the vertical flange of the pterygoid.

3. 2. 5 Discussion

When comparing B. browni to B. watsoni confusion is encountered (see 

Table IX) as the three existing sets of plates and illustrations of 

B. watsoni show different skull proportions; e.g. in Watson's (1919) plate 

which is "i approximately", the skull length is 19.2cms, whereas in 

Watson's 1956 reconstruction the skull length is I6cas. Tn Welles and 

t n e s  (1969) the it* new reconstruction of the skull length is only ll.Scms, 

bur this is taken from new casts provided by the British Museum of Natural 

Histor* e»nd probably * most reliable information* However, When

comparing the plate o' Watson (1919) showing B._watsom, to B -_brovni_ 

whicH h«6 undergo tu furthet preparation* the two skullslook very simiar 

and possibility exists that they are of the same species. This would 

explvln away the inconsistency of there being two sympatric species of 

brachvopid in the same horizon tCynoRMthua zone). Excluding the general 

Skull morphology which is difficult to assess for reasons already given, 

t tie re are supposedly four l.uii diffeienres, the •» arc.

(1) the presence of an interfrontal in B^ browtu  ;

(2) the presence o' a v, nerine foramen in jl^rovtu ;



n )  the parar.phonoid doos not reach the edge o! th'.’ paliie r.s it

docs in B_. soni ;

(/,) the wider lateral line, canals of i'.. watsoni and their distribution.

Looking at the plat of B. vat soni, the area where an interfront al would 

bo ftund is rather unclear hut it seems that there is a possibility that 

sutures of an interfrontal are in fact discernible. This point could he 

resolved with microscopic examination of the area.

Considering W a t s o n’s (1919) plate shoving the palate, in the position 

of th? vomerine foramen found in B. hrotmi, a distinctly triangular 

depression if visible. Although Welles and Kstes (19r-9) describe the 

area *s a depression, perhaps further preparation, if possible in this area, 

would uncover « foramen in B. watf--ini.

The parasphenoid of B_. r.it -oni may not reach the edge of the palate,

In Watson1 h (1919) plate there stems to be a suture running just anterior 

to that margin. The wider lateral line canals could he due to a lateral 

compression which widened the canals, or B. watsoni moy be a young 

individual and perhaps the lateral line canals would close together as 

the animal got older. The variation of their distribution may also be due 

to sexual di.uorphism or individual variation. However, there is no evidence 

as yet available to verify thcs. theories and as the. wider lateral line 

canals of B. w a t eoni could have been an adaptation to faster flowing vater 

(there is geological evidence to believe tins was the case) specuitien 

may well have occurred even though the two localities are approx.mately

35 miles apart.

Thus, until these four characters are explained away, it cccrs 

advisable to retain the two South African species and Welles and Kstes 

(1969) indices are v  d t-y the author for comparison;.

3.3 Si.rni.nrv and Conclusion ; 

l. Hi. fan!ly B r a c h y o p i d a e ,  which in South Africa is pari of llic

1.byrinthodor.UI orbit. larpe, pal.te 0-t.hapedi retrourticul.r process 

long; skull outline w r r  or 1. «. parabolic; occipital c o n d y l e  p r o j M t  f«-

behind posterior edpc of skull roof; no sonea of rela.iv. intons'V'

. ntt'rVRoids joined by suture to para* 

growth; basicranial joints ah.-in , 1
aphcnoid; pal.tal teeth present on vomer and palatine.

2. Only one genu. totr. c h o w c h ua is represented in Southern Africa by

Africa .nd ,. e ~ . 7 o ^  iron tl» * « - . * «  ta t *  ^

Valley, Zombie. The genus may he defined «  btachyopid.



�ABLF. IX

in !'i;,a ::î i:m k n t s  o f  t ;ii: t h r e k  ti i i s t k a t i o n ;; or 

BATHACHORUCm'K WATSON!

Watson Watson Welles and

191.9 1956 Esles 1969

cms. cms. cms.

Xntcrorbital breadth, A

——— --- - T
9.8 7.2 5

Breadth of skull roof across 

quiidratojugals, B

27.5

•
n

16.5

Hidline postorbit.il length, I) 12.2 10 7

Midline distance between 

nostrils and orb Its, F

2.2 1.4
1

Height of parasphenoid, I*
4.2 3.5

Internarial brc ;th, j
2 1.5 1.1

Length ol' skul 1 r —  f , L
19.2 16 11.5

MidlitK prt-Ol b i t length, 1

Distance behi- J rrl'ita of 

pa. ietal for.-” i, P

b
3.3

Lonf.th 1 bod'. of ptery o. 0
5

3 , e 3.4

Breadth across pterygoids 

at concavity, V.

20. A
12.4

11.2

-

in front of pnd

4

Breadth of

skull 1 > ngt h fr« ’*!'••

17./*
10.8

T

Midline orbital length,

3. 8

2.5

Length cf intcrpti>ygoid.

10.6
7.2

5,7

Breadth < i int> i i 1 > r i<!»

Distance of exoccipital 

behi ml ‘.kill 1 t a’ i *

6

3.3

2.2
2



parabolic skulls; orbits far forward; p storbital part of skull vc / long; 

narrow internarial width; lateral lino grooves well dt .ed; extension 

of supraorbital lateral line canal onto parietal bone.

3. B. watpon i may be defined es o 1 nrge Rat rachosuchi: ■; skull broader 

than that of B. browni; greater internarial width; greater interorbital 

b r e a dt h ;  longer preorbital rep.i'n; shorter orbits; longer postorbital 

deck; lateral line canals well defined and broad; parasphenoid reaches 

limit of skull base: depression in centre of vomer; one lateral line canal 

present on postfrontal.

A. B. browni may be defined as a large Batrachosuchus; skuil relatively 

narrower than that of B . watsoni; narrower interorbital breadth; shorter 

preorbital region; longer orbits; shorter postorbitai deck; lateral line 

canals well defined, but relatively much narrower and of nvrr I��sh?.rf ' 

in section than in B. watsoni; parasphenoid does not reach skull lir;*; 

vomerine foramen in centre of voner; 3 lateral lir.c canals present on pf*:- 

frontal; evidence of paired tusks on vomer, palatine and ect ;tjryg id.

5, a, Con,. i

narrower than B . b r o v m  and much narrower thin B. watsoni; irterori .1. 

breadth very much narrower t'.ar. ’ ■"> B. r̂o'»*~ i J • b ■.’.L:.-

but shorter than B. watsoni; interpterygoid vacuity Sorter than B ^ brc^J.

 

B. vaci oi •

skull cable t> « «  «>“  , 'th l i J S S B i  *"•* »• *H “ *1 lt”  “ * * *

weakly defined; paraph,,.,iJ reach.. limit ,* .1.11, * » .  .

project as far posteriorly as in cither °r ln

addition a li .1 proceas of the angular i. present (the jaus .f the

two species of Batrr < h.sn. 1 are unknown).

6. B. concorli i s  m o r e  or less on the .ame « v o K  U v . l  a. the

C r o o m a t h u  , m .  br.C».yopld., thus tending to .upport other ,v=.!ence that 

th. N ' « . « r .  P . t « t i «  is  Of  a similar age. .nd probably Burly

Middle Triaisic (Chernin and Coagrift, 19. >).
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